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Preface 
This volume comprises the proceeding of the 18th International Conference on Knowledge-Based and Intelligent 
Information & Engineering Systems (KES2014), which was organized by Gdynia Maritime University in Poland 
with KES International and in cooperation with Pomeranian Science and Technology Park in Gdynia, Poland. The 
conference was held in Gdynia, Poland, on September 15-17, 2014.  
The main aim of the KES conferences is to provide a forum for the dissemination of research accomplishments 
and to provide an internationally respected forum for scientific research in the technologies and applications of 
intelligent information and knowledge-based systems. As the years went by, the conference has grown to cover such 
fields as: Knowledge Discovery, Knowledge-Based Systems, Soft Computing, Machine Learning, Nature Inspired 
Methods, Data Analysis and Pattern Recognition, Data Mining, Hybrid Intelligent Systems, Web Intelligence, 
Multi-Agent Systems, Knowledge Acquisition, Semantic-Based Systems,  Intelligent Vision, Image Processing and 
Signal Processing, Intelligent Applications, E-Learning and E-Business and E-Commerce. 
In 2014 the conference attracted a substantial number of researchers and practitioners from all over the world who 
submitted their papers for 11 main tracks and numerous special sessions on specific topics. Accepted and presented 
papers highlight the new trends and challenge of intelligent and knowledge-based systems. Each paper was peer 
reviewed by at least two members of the International Program Committee and International Reviewer Board. Out 
of a large number of submissions, only 186 best papers have been selected for oral presentation and publication in 
the KES2014 proceeding.  
We would like to express our sincere thanks to the Honorary Patron: Mayor of Gdynia, Dr. Wojciech Szczurek. 
Our special gratitude goes to the Honorary Chairs, Prof. Janusz Kacprzyk, Polish Academy of Sciences, Poland  and 
Prof. Lakhmi C. Jain, University of South Australia, Australia, for their support. We also would like to express our 
thanks to the Keynote Speakers - Prof. Ernesto Damiani, Dr. Ulle Endriss, Prof. Bogdan Gabrys, Prof. Ngoc Thanh 
Nguyen and Prof. Petra Perner. We also thank co-organizer Pomeranian Science and Technology Park in Gdynia, 
Poland,  for helping to host the event. 
Our special thanks go to the Local Organizing Committee chaired by Dr. Dariusz Barbucha. Thanks are due to 
the Programme Co-chairs, General Track Programme Chairs, Special Sessions Programme Chair, all Programme 
and Reviewer Committee members and all the additional reviewers for their valuable efforts in the review process 
which helped us to guarantee the highest quality of the selected papers for the conference. We cordially thank the 
organizers and chairs of special sessions which essentially contribute to the success of the conference. 
Finally, we cordially thank all the authors, presenters and delegates for their valuable contribution to this 
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successful event. The conference would not have been possible without their support. 
We hope and intend that KES2014 significantly contributes to fulfillment of the academic excellence and leads to 







Piotr Jędrzejowicz  
Lakhmi C. Jain 




KES2014 Conference Organization 
 
Honorary Patron 
Wojciech Szczurek, Mayor of Gdynia City, Poland 
Honorary Chairs 
Janusz Kacprzyk, Polish Academy of Sciences, Poland 
Lakhmi C. Jain, University of South Australia, Australia 
General Chair 
Piotr Jędrzejowicz, Gdynia Maritime University, Poland 
Executive Chair 
Robert J. Howlett, Bournemouth University, UK 
Programme Chairs 
Ireneusz Czarnowski, Gdynia Maritime University, Poland 
Cecilia Zanni-Merk, National Institute of Applied Science, France 
Edward Szczerbicki, University of Newcastle, Australia 
General Track Programme Chairs 
Ireneusz Czarnowski, Gdynia Maritime University, Poland 
Dariusz Barbucha, Gdynia Maritime University, Poland 
Special Sessions Programme Chair 
Cecilia Zanni-Merk,  National Institute of Applied Science, France 
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Local Organizing Chair 
Dariusz Barbucha, Gdynia Maritime University, Poland 
Publicity Chair 
Izabela Wierzbowska, Gdynia Maritime University, Poland 
Ewa Ratajczak-Ropel, Gdynia Maritime University, Poland 
Keynote Speakers 
Ernesto Damiani, University of Milan, Italy 
Speech Title: Process Analysis Meets Big Data 
Ulle Endriss, University of Amsterdam, The Netherlands 
Speech Title: Collective Annotation: From Crowdsourcing to Social Choice 
Bogdan Gabrys, Bournemouth University, UK 
Speech Title: Robust Adaptive Predictive Modeling andData Deluge 
Ngoc Thanh Nguyen, Wroclaw University of Technology, Poland 
Speech Title: Processing Inconsistency in Determining Knowledge of a Collective 
Petra Perner, Institut of Computer Vision and Applied Computer Sciences, Germany 
Speech Title: Mining Big  and Sparse Data by Case-Based Reasoning 
General Track Chairs 
Track Title: Artificial Neural Networks and Machine Learning  
Liya Ding, National University of Singapore 
Track Title: Nature Inspired Methods and Optimization 
Urszula Boryczka, University of Silesia, Poland 
Track Title: Knowledge Based and Expert Systems 
Anne Håkansson, Royal Institute of Technology, Sweden 
Track Title: Agent and Multi-Agent Systems 
Gordan Jezic, University of Zagreb, Croatia 
Track Title: Knowledge Discovery and Data Mining 
Ireneusz Czarnowski, Gdynia Maritime University, Poland 
Track Title: Web Intelligence 
Dariusz Krol, Bournemouth University, UK 
Track Title: Natural Language Processing 
Girish Nath Jha,  Jawaharlal Nehru University, New Delhi, India 
Track Title: Knowledge Management 
Ronald L. Hartung, Franklyn University, United States 
Track Title: Intelligent Vision, Image Processing and Signal Processing 
Tuan Pham, The University of Aizu, Japan 
Track Title: E-Learning, E-Business and E-Commerce 
Toyohide Watanabe, Nagoya University, Japan   Tomoko Kojiri, Kansai University, Japan 
Track Title: Intelligent Systems Applications and Miscellaneous Topics 
Carlos Toro, Vicomtech Research Centre, Spain 
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Special Session Chairs 
Title of Session: Knowledge-based Learning and Education Support System: Design and Function  
Tomoko Kojiri, Yuki Hayashi, Toyohide Watanabe  
Title of Session: Security Engineering for Knowledge-based & Intelligent Systems & Applications 
 Esmiralda Moradian 
Title of Session: Advances in Visual Intelligent Systems 
Margarita N. Favorskaya, Lakhmi Jain  
Title of Session: Knowledge-Based Systems for e-Business 
Kazuhiko Tsuda, Nobuo Suzuki, Masakazu Takahashi  
Title of Session: Chance Discovery and Market of Data 
Akinori Abe, Yukio Ohsawa  
Title of Session: Intelligent Human-Computer Interaction 
Kazuhisa Seta 
Title of Session: Recent Advances in Knowledge Engineering and Soft Data Paradigms 
Mika Sato-Ilic, Lakhmi C. Jain  
Title of Session: Innovation in Automation and Autonomy using Soft Computing Techniques 
Jeffrey Tweedale 
Title of Session: Culturally-Aware AI Systems 
Colette Faucher 
Title of Session: Intelligent Data Analysis in Applications 
Urszula Stańczyk, Michał Kozielski  
Title of Session: Modelling with Qualitative and Quantitative Pairwise Comparisons 
Ryszard Janicki, Konrad Kułakowski  
Title of Session: Application of semantic Technologies to Decision Making 
Cecilia Zanni-Merk, Colette Faucher  
Title of Session: Knowledge-Based Intelligent System and Application 
Yuji Iwahori, Yoshinori Adachi, Nobuhiro Inuzuka  
Title of Session: E-learning as Cooperation Among Higher Education Institutions 
Hideyuki Kanematsu, Kazunori Nishino, Yoshimi Fukumura  
Title of Session: Skill Acquisition and Ubiquitous Human Computer Interaction 
Hirokazu Taki, Masato Soga  
Title of Session: Immunity-Based Systems: Resilient Computing 
Yoshiteru Ishida, Joerg Rainer Noennig 
Title of Session: Complex systems 
Roman Šperka 
Title of Session: Data Science for Big Data 
Katsutoshi Yada, Takahira Yamaguchi  
Title of Session: Human Factors for Communication & Intelligent Systems 
Atsuko K. Yamazaki, Hiroshi Hasegawa  
Title of Session: Artificial Intelligence Methods in Optimization, Scheduling and Planning 
Adam Słowik, Zbigniew Banaszak, Grzegorz Bocewicz, Krzysztof Bzdyra  
Title of Session: Intelligent Network and Service 
Takaya Yuizono, Motoki Miura, Jun Munemori  
Title of Session: Web and Social Intelligence for Supporting Creative Human Activities 
Taketoshi Ushiama, Naoto Mukai, Toyohide Watanabe  
Title of Session: Knowledge Sharing Network 
Shuichiro Yamamoto 
International Programme Committee 
Akinori Abe Mikhail Moshkov 
Yoshinori Adachi Muhammad Marwan Muhammad Fuad 
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Masayoshi Aritsugi Jun Munemori 
Ahmad Taher Azar T. Murai 
Zbigniew Banaszak Andrew Nafalski 
Vivek Bannore Kazumi Nakamatsu 
Dariusz Barbucha Grzegorz Nalepa 
Maria Bielikova Edward Nawarecki 
Grzegorz Bocewicz Zorica Nedic 
Gloria Bordogna Sergey Nesterov 
Urszula Boryczka Ioannis K. Nikolos 
Janos Botzheim Yoko Nishihara 
Zaki Brahmi Kazunori Nishino 
Krzysztof Bzdyra Roy Oberhauser 
Alfonso Mateos Caballero Carlos Ocampo-Martinez 
Andre Ponce de Leon F de Caballero Yukio Ohsawa 
Frantisek Capkovic Eugénio Oliveira 
Maria do Carmo Nicoletti Osvaldo Oliveira 
Michele Ceccarelli Cezary Orłowski 
Mu-Song Chen Marcin Paprzycki 
Darya Chyzhyk Paweł Pawlewski 
Matteo Cristani Petra Perner 
Ireneusz Czarnowski Lech T. Polkowski 
Alfredo Cuzzocrea Jim Prentzas 
Liya Ding Zbigniew W. Ras 
Barbara Dunin-Kęplicz Nancy E. Reed 
Richard Duro Rajesh Reghunadhan 
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Yoshimi Fukumura Mika Sato-Ilic 
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Ronald L. Hartung Udo Seiffert 
Hiroshi Hasegawa Kazuhisa Seta 
Ioannis Hatzilygeroudis Alexei Sharpanskykh 
Yuki Hayashi Hisao Shiizuka 
Atsuo Hazeyama Shraddha Ingale 
Francisco Herrera Miguel-Angel Sicilia 
Wei-Chiang Hong Andrzej Skowron 
Nobuhiro Inuzuka Andrzej Sluzek 
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Yoshiteru Ishida Adam Słowik 
Naohiro Ishii Roman Słowiński 
Yuji Iwahori Masato Soga 
Ryszard Janicki Roman Šperka 
Joanna Jędrzejowicz Urszula Stańczyk 
Ivan Jordanov Nobuo Suzuki 
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Joanna Józefowska Piotr Szczuko 
Hideyuki Kanematsu Masakazu Takahashi 
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Hideki Katagiri Steve Thatcher 
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Konrad Kułakowski Atsuko K. Yamazaki 
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Tobias Ley Takaya Yuizono 
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Motoki Miura Cecilia Zanni-Merk 
Daniel Moldt Arkady Zaslavsky 
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Esmiralda Moradian Wen-Ran Zhang 
Antonio Moreno 
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18   Piotr Jędrzejowicz /  Procedia Computer Science  35 ( 2014 )  11 – 18 
Kouji Yoshida Valentina Balas 
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KES Conference Series 
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KES International 
The organization and operation of KES2014 is the responsibility of KES International 
